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THREE-YEAR SURVEILLANCE FOR CESTODE INFECTIONS
IN SHEEP DOGS IN CENTRAL UTAH'
Ferron L. Andersen", Lanritz A. Jensen\ H. Dennis McCuidy\ and Craig R. Nichols^

—

Abstract.
During the summers of 1982, 1983, and 1984, 269 sheep dogs from an area endemic for hydatid disea
were examined for cestodes (Echinococcus granulosus and Taenia spp. Each dog was given an oral purge of arecoHne
hydrobromide and then following purgation received a subcutaneous injection of praziquantel (Droncit®). During the
three-year study period, 205 dogs were examined one time only, 48 dogs were examined two of the three years, and 16
dogs were examined each of the three years (= 349 separate examinations). In 1982, 45 of 91 dogs examined (49.5%'
harbored at least one species of cestode. Those data for 1983 and 1984 were 55 positive of 141 examined (39.0%) and 34
positive of 117 examined (29. 1%), respectively. The marked drop in dogs infected during the second and third year ol
the study suggests that many sheep ranchers were implementing some of the control measures recommended foi
).

prevention of £. granulosus infections.
The numbers of separate purgations showing specific cestodes detected in all positive dogs (some dogs naturally witli
more than one species of cestode) were: E. granulosus, 16 (4.6%); T. hydatigena, 34 (9.7%); T. ovis krabbei, 4(;
(13.2%); T. pisiformis, Al (13.5%); and T. scrialis, 24 (6.9%).

As part of an over-all program designed to
prevent and/or control the spread of hydatid
disease in Utah and neighboring states (Andersen et al. 1983), a three-year surveillance
study was planned to determine the prevalence of cestode infections in sheep dogs ex-

amined

at

the

summer mountain

remains as the single most important parameter for surveillance evaluation.

The

majority

of sheep herds within Utah are located

in

Sanpete County, and almost all the surgical
cases for removal of hydatid cysts have beer
people residing in that particular locality o^
the state (Crellin et

grazing

al.

1982).

ranges in Sanpete County. Results of previous

surveys had shown that the prevalence of
Echinococcus granulosus tapeworms (the
causative organism of hydatid disease in this
region) fluctuated markedly, depending upon
whether the majority of dogs examined in any
one year were non-sheep dogs from rural
communities or were dogs owned by sheepmen and used generally or exclusively in the
sheep industry (Andersen et al. 1983). Many
epidemiological determinants have been
identified as important factors in the distribution and prevalence of £. granulosus in Utah,
such as the use of local herders, the existence
of community herds, the association of sheepmen from several counties on adjacent winter
rangelands, and specific sheep-marketing
practices (Crellin et

al.

Materials and Methods

The

specific study area (Sanpete

involved

in this project

teristics that

make

definitive host of £. granulosus in this region

This project was supported in part by U.S. Public Health Service Grant AI-10588; by funds allocated fn

''Department of Microbiology, UmixcisUn
"Bayvet Division, Miles Laboratories Im
^Division of Comniunitv Health Ser\

lo--,,

.,1

,

li..,ltl, s, „ n.

SIi.hmh r
L I..K

.

Department of Health

SlfiOa.

K.ms.is

s

k.ms.is

1),|).,iIiihmI

Services, Utah
I't.ili

(

;ity,

Missouri 64124.

(.(>2<ll
.,1

ll.-.ilth.

Salt

County

unique charac-

that region highly suitable

an endemic site for hydatid disease have
been described earlier by Andersen et al.
(1983). The majority of summer grazing sitej
are located along or adjacent to the Skyline
Drive, a dirt road that traverses north to south
along the summit of the Manti-La Sal mountain range in that county. The mountains
reach 3,600 m in elevation, are heavily vegetated with lush growths of forbs and grasses,
and afford numerous expanses for summer
grazing of sheep. The general area is accessible mainly by the road along the summit, but
it is intersected approximately every 10-20
km by roads ascending through canyons that

1982). Nevertheless,

,

its

as

the role of the sheep dog as the principal

Young University, and from the Division of Community Health
-Department of Zoology, Brigham Youni; l'iiiM-.Ait\ Pnnc.,

and

Lake CMtv. I'tah

208

8410,3.

Biology and Agricultii

igham

'April

1986

Tablk

1.

Andersen et al. Cestode Infections in Dogs

Number of .sheep
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:

dogs e.xamined

for cestode.s in central Utah,

1982-1984.
Years

Examinations

One examination

1983

1984

83

66

(N = 205)

Two examinations
(N - 48)

Three examinations
(N

16)

->

repeat

29

-^

repeat

-^

repeat
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3.

Prevalence of specific eestodes

Neg.

Year

E.

in
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sheep dogs examined, 1982-19S4.
r. h.

T.o.k.

T. p.
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Breed and sex of sheep dogs

ex;

d

for cestodes,

in
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1982-1984.

All doijs exaniined

Breed

Docs

Infected dogs
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6.

Relative decline in cestode infections in sheep dogs examined, 1982-1984.
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Table
for

8. Statistical association (Wilcoxon Test) for cestode infections
examination two of the three years of the study, 1982-1984.

Echinococcus granulosus
Taenia hydatigena
Taenia ovis krabbei
Taenia pisifonnis
Taenia serialis

owners'

sheep dogs of owners

who submitted dogs

Number of dogs examined

Number oi
Cestode

213

1st

exam

2nd exam
1

P vahie
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Although it was relatively easy to convince
ranchers to have their dogs examined for one
year of our study, it became increasingly diflficult to obtain their cooperation in subsequent
years. A total of 19 of 49 separate owners
submitted dogs for examination in only one of
three years of the study, 10 owners had dogs
examined two of three years, and only 20 owners submitted dogs

all

quently, even though

three years. Conse-

we examined 269 diflPer-

ent dogs during the project, 205 were tested
only one year, 48 for two years, and only 16

Vol. 46, No. 2

there was a significant reduction in specific

cestodes identified (Tables 8 and 9), which
fact suggests that such owners were implementing recommended preventive and con-

measures in their overall sheep and dog
management.
The study also showed that the same group
of cestode species was identified in these
sheep dogs for all three years, as shown in
trol

previous surveys (Andersen et
less et
lar

al.

1978, Jensen et

importance was the

al.

al.

1973, Love-

1982).

fact that

Of particu-

the greatest

were examined each year of the three-year

individual reduction in prevalence of any one

period. Part of the apparent reason for a de-

species of cestode was observed for E. granu-

crease in repeat examinations was the incon-

losus

venience for ranchers to submit their dogs for
examination when they needed the dogs on a
daily basis. Generally dogs subjected to the
rather harsh purgation used in our study were
unable to do hard work for several hours following the examination, and sheep ranchers
rapidly became aware of this complication.
Furthermore, the field team of veterinarians
could not always arrive at the camp site on a
planned schedule, could not always find the
herd in a specific locale, and sometimes could
not traverse the mountainous roads which
were on occasion interspersed with drifted
snow even into mid-August.

indeed concerned about hydatid disease. The observed reduction in the
prevalence of T. hydatigena (gamma =
—0.208) should have paralleled more closely
that of £. granulosus since sheep serve as the
principal intermediate host in the life cycle ol
both parasites. Jensen et al. (1982) found that
25 of 76 mule deer (32.9%) examined in central Utah harbored cysticerci of T. hydatigena, which fact could account for the
availability of an additional source of infection
(other than sheep) for dogs in that region. A
consistent drop in the infection level also occurred for T. pisiformis (gamma = —0.440).
where the numbers of infected dogs droppec
from 22 in 1982 to 17 in 1983 to 8 in 1984. Sue!
a decline could have been due to a drop in the

Another factor which complicated our bemore dogs in subsequent
years was the rather high turnover of dogs in
ing able to examine

The age profile catemarked cluster of dogs in

this particular industry.

gorization

showed

a

66% being three
years of age or less. Reportedly, many dogs
are lost or stray from the camp sites, some are
purjiosefully destroyed when they do not
the early age brackets, with

prove to be easy to train, some are accidentally killed (e.g., being run over by owner's
truck), and some cannot withstand the rigors
of that type work for more than a few months

Dogs

category are rouresidence of the
owner and are allowed to recuperate for several weeks before being returned to the
mountain rangeland. This decrease in dogs
examined on a year-to-year basis naturally
complicated our attempts to accurately identify the prevalence of cestodes in this population of animals and to properly evaluate our
overall program. However, for those owners
who did submit dogs for more than one year,

at a time.

in the latter

tinely taken to the

home

(gamma statistic of —0.522) and

suggests

that ranchers are

,

rabbit (intermediate host) population, since
rabbits

go through regular fluctuations

ir

numbers.

We did not see any statistical correlation

ir

study of specific cestode infections witl
breed, sex, and age of sheep dogs (Table 7)
However, we did note a significant positive
association on coexistence of E. granulosus
and T. hydatigena and also of T. pisiformit
and T. serialis (Table 10). The fact that the firsi
two species of cestodes utilize sheep as principal intermeeliate hosts and that the second
two use rabbits in that role corroborates the
presumed elietar\ habits of the dogs harl)oring
these cestodes and adds additional validation
to the specific identification of the cestodr^
reporteel over the three-year period.
this

With the mountainous terrain in this region
numbers of sheep present, it is

anel the large

unlikely that ranchers will ever be able
identify

all

sheep that die or are

killed

on

to

the

'

i

|

April 1986
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grazing sites, nor will they he ahle to hurn or

bury all carcasses. However, our observations
over the past several years have indicated that
more ranchers are now using an increased
amount of commercial food for their dogs
rather than expecting them to scavenge for
food, and that fewer sheep are now butchered
for routine consumption by the herders than
in former years. These practices would definitely reduce the availability of sheep viscera
to sheep dogs at the camp site.

The probable advantage of using praziquanour program to treat all dogs in the
region, irrespective of whether or not they
proved to be infected with cestodes, is sometel in

what

difficult to evaluate with the design of
our project, and in particular with the lack of
large numbers of repeat examinations. Inasmuch as the time required for adult worms to
develop and become patent after cystic material is eaten by the dog is only 40-45 days
(Rausch 1975), and since our program monitored the dogs only once per year, we are
unable to substantiate the known efficacy of
praziquantel as demonstrated in experimen-

infected dogs (Andersen et

tally

al.

1978,

Andrews etal. 1983). Nevertheless, our
show that there was a definite decline in

1979,

data

the overall cestode infection level during the

three-year study period, and a

more

frecjuent

program of drug administration may be warranted. The use of praziquantel in our study
was a clear signal to the owners and herders
that chemotherapy must be incorporated into
an overall program to prevent and control
hydatid disease. Certainly the use of this particular

drug would have had some contribu-

tory effect to the general

downward trend

levels of cestode infection noted.

in
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herders remained positive throughout. This
same attribute has been evident from the very
beginning of the hydatid disease control program in Sanpete County in 1971 and is undoubtedly the most important factor in whatever level of success the program has
achieved. Inasmuch as the control program

we have attempted

implement has been an
it has been essential that all measures advocated or undertaken be promoted in a cooperative and
friendly manner. Many local individuals such
as community and church leaders, educational administrators and teachers, public
health workers, and local veterinarians and
physicians have all contributed markedly to
to

entirely voluntary campaign,

the success of the program.

The incorporation

of a filmstrip and coloring books on hydatid

disease into the school curricula has definitely

enhanced the educational aspect of the campaign (Crellin et al. 1982, Andersen et al.
1983).

However, since the

last surgical

case

removal of hydatid cysts from an individual
in Sanpete County occurred in 1979 (Crellin
et al. 1982), it is important the complacency
during an era of diminished public health emphasis not be allowed to occur. In 1971,
20%-25% of the dogs in several communities
were infected with E. granulosus (Andersen
et al. 1973), whereas it is now virtually impossible to find infected dogs from these same
communities. Also, in 1971 approximately
10% of all sheep slaughtered at local abattoirs
in central Utah had hydatid cysts (Andersen
and Wallentine 1976), whereas 14 years later
the number of sheep reported to have hydatid
for

is well below 1% of those slaughtered,
and only rarely is it possible to collect hydatid
cysts from abattoirs in this region. In 1984

cysts

Recent

test-

efficacy of a

new

only three dogs infected with E. granulosus

paste formulation of praziquantel (Andersen

were identified along the Skyline Drive, yet
one of the dogs had the heaviest natural infection seen to date in this county. This dog could
well have been a source of infection for at least
several sheep grazing in that herd, which in
five to seven years could be the potential

ing in our laboratory

on the

1985) will be an additional benefit to the
ranchers in this particular region, because
they will soon be able to purchase and use that
et al.

formulation rather than to rely on either tablet
or injectable formulations. Tablets are frequently difficult to administer to certain un-

manageable dogs, and injectable formulations
require an assortment of needles and syringes
lor

the services of an attendant veterinarian.
In spite of the difficulty in completing this

particular surveillance project, the general attitude

and cooperation of the owners and

source for continued transmission to other
dogs. If such a focus of infection is perpetuated, the chance for eventual human cases
originating from any one dog source would be
greatly increased. Thus, the project now terminates with a possible "tip of the iceberg"
still

evident.
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now seems

that most of the individuals
Sanpete County have had ample opportunity to become educated about hydatid
disease and the distinct characteristics that
allowed the disease to become endemic in
that region. Whether or not a concerted eflFort
will continue by both individuals and community leaders in attempting to implement recommended preventive and control measures
for hydatid disease in central Utah remains to
be seen. Hydatid disease has been controlled
or eradicated completely in parts of the world
such as Iceland and on the Island of Cyprus,
but extensive efforts to eradicate the disease
elsewhere, such as in an endemic site in New
have not succeeded entirely
Zealand,
(Gemmell 1979). Many of the unique characteristics and epidemiological determinants
which were identified for Sanpete County
(Crellin et al. 1982) still exist. The only major
factor that has changed through time has been
the increase in public awareness and basic
knowledge on the life cycle of the causative
It

living in

hoped management practices for
both dog and sheep populations in Sanpete
County will be modified sufficiently as to indeed decrease the potential for human cases
parasite.

in

It is
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